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SOLAR AND SKY RADIATION MEASUREMENTS DURING 
JANUARY, 1923. 

HERBERT H. KIMBALL, In Charge, Solar Radiation Inveatigatione. 

For a descri tion of instruments and esposures, and 

measurements, the reader is referred to this REVTEW for 
April, 1920, 48:225, and a note in the REVIEW for No- 
vember, 1922, 50:595. 

From Table 1 i t  is seen that direct solar radiation in- 
tensities averaged below t4he normal values for January 
at Washin ton and Madison, and close to normal at  
Lincoln. h e r e  were few clays on which measurements 
could be made at the two latter stations, however. 

Table 2 shows that the total solar and sky radiation 
received on a horizontal surface nvera ed below the 

coln there was more than the arerage radiation after the 
first week. 

Skylight polarization measurements were obtained at 
Washington on the 11th only, and wave a percentage of 
polarization of. 66 per cent. At &adison the groand 
was covered with snow throughout the month, and no 
measurements were ob taincd. 

TABLE 1.-Solar tadiufwn intmsitica during Jnnwy,  192.3. 

[Gram4orieS per mlnute per square centimeter of n o r d  surlsce.] 
Washington, D. C. 

an account of t 7l e method of obtaining and reducing the 

January normal at  all three stations, alt B ough at  Lin- 

-- 
Sun's Genlth Custanoe. 

8a.m. n.80 75.70 70.7' 60.00 I 0.00 1 80.00 70.7- I 75.70 I 78.70 Noon. 1 - 1  I I I I I I 

cat. I cat. cal. I cal. cal. cal. 1-7 c+. I cat. 
118 I IfA5 1% -38 -37 
147 I 109 212 -16 -43 

;;; ; :: 1 I 1% 1 1% I 1:;; 
-36 + 5 +P I -6% -5Z7 208 
-71 -42 -19 1-1,145 -824 I -341 

*-, - - . I :  ---- .... 
I Air msss. 1.orol 
I uiem ! solar 

A. Y. P. M. time. 

75th 

~ 

... . -  

~ m .  2 ......... 
4 ......... 

11 ......... 
12 ......... 
13 ......... ...... 
17 ......... 

Means ................ ...... 
Departures.. ......... ...... 

Madison, Wls. 

~ 

Jan. 3 ......... io ......... 
15 ......... 
16 ......... 
22 ......... 

Means ................ 
Deperturas 

...... ! 2.87 ............ ............. ...... 
........... ...... ..... 

Llnmln, Nebr. 

 an. 4 ......... 2 M  am! 
10 ......... 1.12 ..._._; 0.88 
11 ......... 2.36 ...... j 0.95 
is ......... 2 4 9  arm am 

MsaaS ................ (0.M)l 
De prtures... ........ -0.03 0.09 

a ......... 2 7 4  .................. 
I- 

................................................ I 3.15 

.................................... 690' 3 0 0  
1.96 ............ 1.13 1.00 a78 2.49 

.......................................... ' 1 . 5 2  
1.22 1.44 ............ 1.24 1.07 Om1 2 1 9  

0.93(1.22)(1.40) ............ (l.l8)(l.@4) 0.87 ...... 
+0.06 +0.05 ............ -0.01 *O.OO -0.05 ...... ! 

* Extrapolated. 

TABLE 2 . 4 o l a r  and sky radiution temivtd on a horizontal swfaee. 

MEASUREMENTS OF THE SOLAR CONSTANT OF RADIA- 
TlON AT CALAMA, CHILE. 

By C. G. ABBOT, Assistant Secretary. 

[Smlthsonlan Institution, Washington. Feb. 23,1923.1 

In  continuation of preceding publications, the followin 
table contains further results for the solar constant o 
radiation obtained at Montezuma, near Calama, Chile. 
The values of p/psc are iven at  air mass 2, or if not the 
air msss is stated. Tfe render is referred for further 
statements regarding the arrangement and meanin 
the table to the REVIEW for February, ,4ugust, and ep- 
tember, 1919. 

The values given for June 1 and 2 are to be substituted 
for the value of June 2 in the REVIEW for September, 
1922, and those of July 2 and 15 are to be added to those 
given for July in the same number of the REVIEW. 

Renders will note how very low the solar constant 
values are now runnin , compared with what they were 
in the earlier years o f observations in South America 
when the average value of 1.95 prevailed. This, as 
readers of Volume IV of the Annals .of the Astrophysicd 
0bserva.tory will recognize, is perhaps to be expected, in 
view of the minimum of sun spots whiqh now revails, 
for all the histor of our observing indicates $at high 
solar constant va s ues attend masimuni of sunspots and 
vice versa. On the other hand, as pointed out in Volume 
IV of the A4.n~ta1s, it not infrequently happens that indi- 
vidual sun spots are attended with temporary low d u e s  
of the solar radiation. This was notably the case in 
March, 1920, and unpublished observations at Mount 
Harqua Hala, Ariz, indicate that it was true also for the 
sun-spot group whch began to form about October 17, 
1922. It is to be regretted that owing to sickness no 
observations were had in Chile durin the extremely 
interesting eriod from October 12 to 8ctober 29, 1922, 
when this p K enomenon was reported from Arizona. 

I am inclined to attribute this dual association with 
sun spots to these considerations: (1) High solar constant 
values prevail at periods of maximum sun spots because 
the increased solar circulation brings up hotter material 
to the radiating surface of the sun. (2) Individual sun 
s ots are often accompanied by protruding masses of 
$minished transparency, and while these protruding 
shafts point toward the earth they diminish the solar 
radiation. ,4s the sun rotates such shafts of diminished 
transparency pass by, and the solar radiation recovers 
its normal intensity. 
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Method. Grade. E ,  
atO.5 p/psc V. P. h? 

I ml- mid- 
I rmo . ity. 

P e r  
em. c m t .  

I 
AiI4 _ _ _ _ _ !  S. 037s 10.S72 0.24 16 

Mr.n ___. .S- 2.580 .31 20 

W. M. ................................... 
4r1.,, _.__ S- .RS 1.56s . l a  19 
M 1 . a . .  ................................... 
511 .*... .................................. w. )I. .-  ................................. 

--I -- .-- 

M5.a. .  .-I ................................. 

I 

Mm.. . -1.. ............................... 

M1.o.. .. S. . $79 4.836 .ll 7 ' 

m. 31. ._I.. ............................... 
.\In4 ..___ I R- I .SW .IW .% 7 
M1.a.. . -1.. .... .I.. ........................ m. M... ................................. 
xrr.lr ..__ R- .s.* 5.744 . 1 ~  17 
?&.#I.. .. s- .sw 6.57s 5 
l l* .~e  ._.. S- . W  1.W 1:; 1 6 
M,.,Z.. .................................. 
W . M  ... 1: ................................ 
Eo.. ... -1 VG+ 1 . WJ .747 .as I 9 
If%$ ...................................... 
Aiz.0.. .................................... 
w. M ...'....... .......................... 

hf9.a ....................................... 

..I ....... I ....... .......I ............ 
! '  

1h.5.. .................................... 

3it.lo.. . .I S- 1 .SW .SO .19 I 10 
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Rrniarks. 

- 

Smallcomiiliineasr. 

Distant cumuli over 
high peaks. 

Cloudless. 

Smdl patches of cirri 
in southeist. 

CloiidlesP. 

DO. 
Do. 
Do. 

Cloudness. 

Cloudless. 

-- 

DEW. 

1 (Trans- 

19% 
P. 1. 

June 1 

2 

P. 1. 
July 2 

A . M .  
July 15 

P. M. 
Aog. 1 

5 
8 

11 

A. M. 
Allg. 1'4 

P. Y. 
Aup. I9 

?o 
27 

A. Y. 

P. Y. 
AUK. 30 

Aug. 28 

Sept. 15 
16 

w 
A. Y. 

sept. 27 

28 
P. Y. 

k p t .  29 

A. Y . 
OCt. 1 

P. 11. 
Oct. 4 

A. I. 
Oct. 5 

6 

HmiatY.  

Sola1 
con- 

stant  

w. Y... 

Eo ...... 
M9.o. 
W. hf... 
?A,.% .... 
M1.s .... 
Y,.511.. 
M1.88.- 
W . M  
&.n ... : 
Mi.* 
M1.j~ 
W . M  

Eo.. .... 
Mg.0.. 
M1.r w. Y.. 
MI.. .... 
hf L.~s.. 
I&. 
W . M  ..., 
Ml.18  .... 

Mr.5 .... 1 

ed. 
1.900 
1. rn 
1.911 
1.890 
1.m 

1.870 
1.894 
1.903 
1. s93 

1.927 
1.931 
1.929 

1. .w 
1.920 
1. sos 
1.915 
1.901 
1.907 
1. SW 
1. w)3 

1.976 
1.9% 
1.934 
1.921 
1.934 

1.904 
1.909 
1.907 
1 . m  
1. rn 
1.041 
1. m 
1.937 

1. ,w 
1.902 
1.925 
1.917 
1.936 
1.915 
1.920 
1.936 
1.927 
1.934 

1.930 
1.912 
1.911 
1.919 
1.976 

1.90s 
1.911 
1.916 
1.912 

1.923 
1.925 
1.924 

1.914 

1.913 
1.913 
1.912 
1.913 
1.918 
1.918 
1. BM 
1.818 

................................. 
E. .874 701 .27 44 

..................................... ................................. s- .87S .m .IS 11 

S- .&2 '0.615 .29 8 

................................... .................................... 
S- -865 19.67.4 .28 6 ..................................... ..................................... 

.............. _: ._._! ............ 

................................... 

.................................... 
V. 0. .873 . a 5  .?1 47 

...................................... 
6. -870 . 6 0 8 ~ . 1 8  12 ................................... 

................................ 
6- .a71 m.740 .24 7 

.................................... 
.................................. 

.................................... 

.\I~.~ __.__ I S. .US I .674 14 ' LI 

.. S- .874 I 18. iU .69 IS 

hIZ.&. .......... I.. .... .I.. .... .I. ... .. .I.. .... 
:it... ................. .(. ......... ...I.. .... 
w. h i . .  ................................... 

M l . D I  .... S. . W  1 .645 .17 1 9 
N,.s.. ................................... 
MI.%. .................................... 
W . M  .................................... 
Jf..m.. .. S. . $74 ,550 .39 21 w I . ~ .  .................................... w. M . . .  ................................. 
M1.n _._. S- .MUl ".MS .15 1 13 

~. 
W. bi .................................... 
tfr.ap. ...I s- j :psi 1 8.749 1 .o9 I ;; I Do. 
Mg.o .... El- %34 .737 . l 6  Do. 

Cloiiiurrr. 

Cllmiili low in enst. 

Rcattrred cilmiili in 
north and rast. 

Patches of rumuli low 
in tmt. 

ClOUdlesS. 

~ r r .  al ..................................... w. hi  .................................... 
Ai l . r t . .  .I s- 1 . sm I n. 795 I . i 9  I 7 1 Cloudless. 

.. 

5 ..... ..... ..... 
8 

10 
..... 
..... ..... 

11 

Do. 
Dn. 

DO. 

1 At1 mass 2.13. 8 Air masrr 2.12. # A i r  masJ 1.24. u Alr mass 1.20. 
#Air - 2.12. Air mass 1.61. 10 Air maw 1.74. 14 Alr mass 1.87. 
Atrmass 1.89. 7 Air mass 2.42. 11 Air mass 1.57. 15 Alr mas 1.81. 

Date. 

1922. 

Oet. i 

A. Y. 

8 

P. M. 
Oct. 10 

I 1  

A. Y. 
Ort. 12 

38 
Yor. 3 

Y. w. 

4 

A .M.  
NOV. ti 

P. YI. 
Nnv. 10 

A. 1. 
NOT.  14 

P. M. 
NOv. 15 

m 
25 

30 

Der. 2 

11 
12 

14 

15 

A. M. 
Dm!. 25 

- 

SOlSr 
roll- 
3tsnt 

. 

C d .  

1. '336 
1.945 
1.946 
1. W? 
1.933 
1.933 
1.933 

1.921 
1.9% 
1.927 
1.926 
1.902 
1.912 
1.94.5 
1.915 

1.950 
1. Y3Y 
1.936 
1.944 
1 . c 7  

1.934 
1.910 
1.936 
1.819 
1.930 
1.940 
1.965 
1.945 

1.m 
1.899 
1.893 
1 . W  

1.939 
1.940 
1.913 
1.943 

1.957 

1.933 
1.912 
1.925 
1.m 
1.923 
1.914 
1.816 
1.815 
1.9?1 
1.925 
1.9% 
1.917 
1.904 
1.911 
1 . W  
1.909 

1.m 
1.925 
1.926 
1.8Ro 
1.936 
1.904 
1. m 
1.911 

..... ... 

w-. .k...f ............................. 
.~ M ~ . ~  ....! fj- )--.877 l s . 7 a  I . i i  1- 14 .... ....... ....... 

.... ... 
.... 

M2.15 
hh. .  w. 1 
Bo 
M1.51.. 
Mr.o ..... 
W . M  ...: ....... .............. 
M l . , 3  .... 

i I  I I  

16 Air mas  1.44. 
1' Air maw 1.36. 
18 Air msw 1 58. 

I# Air mas 1.73. 
Air ma8  1.18. 
Air mass 1.25. 

9s Air m a s  ].til. 
89 Air m&s 1.a. 
W Air msyl2.W. 

Remarks. 

Do. 

cumuli low in asclt. 

Do. 

Clondless. 

Do. 

Cumull low in ealt. 

ClOUtilWS. 

Cirri low in east. 

Qoudless. 
Cumuli low In east. 

Do. 
cirri in anst and soutb 

Cirri low in east. 

Cloudless. 

Cumuli low in north 
and east. 

C h i  in north end east 

Air mass 1.77. - ~ l r  maas 1.15. 


